Roles for NAD(P)H oxidases and reactive oxygen species in vascular oxygen sensing mechanisms.
Observations that physiological levels of O2 control the rates of production of reactive O2 species by systems including NAD(P)H oxidases and that certain of these species have signalling mechanisms that regulate vascular tone has resulted in consideration of these systems in processes that mediate the sensing of changes in P(O2). Evidence exists for the participation of hydrogen peroxide-dependent regulation of prostaglandin production and soluble guanylate cyclase activity, resulting from the metabolism of peroxide by cyclooxygenase and catalase, respectively, in P(O2)-elicited signalling mechanisms that regulate vascular force generation. A microsomal NADH oxidase whose activity is controlled by the redox status of cytosolic NAD(H) appears to function as a P(O2) sensor in bovine pulmonary and coronary arteries where changes in O2 levels control the production of superoxide anion-derived hydrogen peroxide and a cGMP-mediated relaxation response. Interactions with nitric oxide and superoxide anion, and the activity of glutathione peroxidase appear to influence the function of these O2 sensing systems, and some of these interactions, along with the activation of other oxidases, may contribute to alterations in P(O2) sensing mechanisms under pathophysiological conditions that affect vascular function.